Transduction of light in the suprachiasmatic nucleus: evidence for two different neurochemical cascades regulating the levels of Per1 mRNA and pineal melatonin.
The suprachiasmatic nucleus (SCN) contains a circadian clock and regulates melatonin synthesis in the pineal gland. Light exposure during the subjective night acutely increases the mRNA levels of the Period (Per)1 gene in the SCN and acutely suppresses melatonin levels in the pineal gland. Activation of N-methyl-D-aspartate (NMDA) receptors in the SCN has been demonstrated to phase-shift the circadian clock in a manner similar to light. We tested the hypothesis that activation of excitatory amino acid (EAA) receptors in the SCN mediates the acute effects of light on Per1 mRNA levels and pineal melatonin. NMDA, injected into the SCN of Syrian hamsters during the night, acutely suppressed melatonin levels in the pineal gland. Both the NMDA receptor antagonist 2-amino-5-phosphonopentanoic acid (AP5) and the alpha-amino-3-hydroxy-5-methylisoxazoleproprionic acid (AMPA)/kainate receptor antagonist 6,7-dinitroquinoxaline-2,3-dione (DNQX) inhibited the light-induced increase of Per1 mRNA levels in the SCN. In the same animals, however, these antagonists had no effect on the ability of light to suppress pineal melatonin. These results support the hypothesis that EAA receptor activation in the SCN is necessary for the acute effects of light on Per1 mRNA levels. They also indicate that NMDA receptor activation in the SCN is sufficient but may not be necessary for the acute effects of light on pineal melatonin. These data suggest that there may be at least two different neurochemical cascades that transduce the effects of light in the SCN